Abstract. We consider semi-inclusive unpolarized DIS for the production of charged kaons and the different possibilities, both in LO and NLO, to test the conventionally used assumptions s −s = 0 and D
INTRODUCTION
It is well known that inclusive deep inelastic scattering (DIS) yields information only about quark plus antiquark parton densities. Semi-inclusive DIS (SIDIS), where some final hadron h is detected, plays an essential role to obtain separate knowledge about quark and antiquark densities, but it requires a knowledge of the fragmentation function (FF) for a given parton to fragment into the relevant hadron. As pointed out in [1] and more recently in [2] a precise knowledge of the FFs is vital.
When the spin state of the detected hadron is not monitored, it is possible to learn about the FFs from, both, e + e − → hX and unpolarized SIDIS l +N → lhX . In the case of pion production SU (2) plays a very helpful role in reducing the number of independent FFs needed. For charged kaon production, which is important for studying the strange quark densities, SU (2) is less helpful, and even a combined analysis of e + e − and SIDIS data on both protons and neutrons does not allow an unambiguous determination of the kaon FFs [3] .
It is thus conventional to make certain reasonable sounding assumptions about the strange quark densities and the kaon FFs. The usually made assumptions in analyzing the data are s(x) =s(x) and
In this paper we discuss to what extend these assumptions can be justified and tested experimentally in, both, LO and NLO in QCD. We examine possible tests for the reliability of a leading order (LO) treatment of the considered processes.
UNPOLARIZED SIDIS e + N → e + h + X
In semi-inclusive deep inelastic scattering we consider the non-singlet difference of cross-sectionsσ 
For simplicity, we useσ h N andσ DIS N in which common kinematic factors have been removed [4] . Forσ DIS N any of the parametrizations for the structure functions F 2 and R or, equivalently, any set of the unpolarized parton densities can be used.
As shown in [3] , the general expression for the cross section differences in NLO, is:
Hereσis the perturbatively calculable, hard partonic cross section qγ * → q + X :
normalized so thatσ Up to now all analyses of experimental data assume s =s. In the next Sections we shall consider the production of charged kaons, h = K ± and show how this assumption, and the assumption D
It is seen thatσ
= 0, can be tested without requiring knowledge of the FFs. SU(2) symmetry is of little help if only charged kaons are measured. However, it is well known that charged and neutral kaons are combined into SU(2) doublets. This relates the FFs of K 0 s to those of K ± , which implies that no new FFs appear in K 0 sproduction. In [5] we examine to what extend detecting neutral as well as charged kaons can help to determine the kaon fragmentation functions. We carry out the analysis in LO and NLO. We show that the non-singlet combination (D u − D d ) K + +K − can be measured directly both in e + e − and in SIDIS without any influence of the strange and gluon parton densities or any other FFs and this allows tests of the factorization of SIDIS into parton densities and fragmentation functions in any order in QCD.
PRODUCTION OF CHARGED KAONS
As seen from (2) 
LO approximation
In LO we have:
